(1) Apnoea. 
During the past 15 months we have developed a system that allows us to optimise the ventilatory support given to our sickest preterm infants. To do this we have been recording ventilator inflation pressure, oesophageal pressure, tidal volume, and transcutaneous oxygen tension (TcPo2) and carbon dioxide tension (TcPco2) during a series of changes in ventilator settings. In the course of our studies we have become aware of the deleterious effect that the infants' own respiratory efforts can have on the applied ventilation. We also observed that the infants' own pattern of respiration could often be modified by changing the ventilator settings. We decided to determine how often active expiration against the ventilator occurred and how often we could abolish this pattern by changes in ventilator settings.
Classification
Greenough et all described five patterns of interaction:
(1) Apnoea. (4) Blood gases-blood gas trends were recorded with a Radiometer TcPo2 and TcPco2 apparatus.
These were used over the period of the study to provide a measure of change; however, values were always checked against an arterial blood gas sample taken during the course of the study.
All signals were recorded on paper (Devices recorder) and retained on tape (RACAL tape recorder). Visual display was also available on an SE Labs oscillograph. Active expiration against the ventilator was prevented by changing the settings in six of these eight babies. This was achieved by increasing the ventilator rate in four studies and by changing from a reverse to a physiological I:E ratio (1:1 or less) in a further two studies. Details are given in Table 2 . It can be seen that these changes caused transcutaneous gas readings to remain stable or to improve despite the reduction in mean airway pressure that occurred in those studies where a physiological I:E ratio was used. The remaining two babies who showed active expiration against the ventilator on their initial settings continued to show this pattern through all combinations of ventilator settings. In these, the pattern occurred for at least 25% of the study period. Neither baby developed a pneumothorax.
On eight other occasions the baby's original pattern of interaction was altered to that of active expiration against the ventilator during the series of ventilator changes. On five occasions this occurred as a result of reducing the ventilator rate and on three occasions after the use of a reversed I:E ratio.
Details of these eight events are given in Table 3 .
The TcPo2 and Pco2 values given in Tables 2 and 3 for infants displaying active expiration against the ventilator indicate that blood gas values were well maintained. During active expiration against the ventilator, however, and when there was a mixed pattern of interaction, TcPo2 values showed noticeable fluctuation both above and below the baseline, which on occasions did not become evident for sometime during observation.
Two infants included in the study subsequently developed a pneumothorax: neither were making respiratory efforts when studied. A further baby actually suffered a pneumothorax during a period of monitoring when making synchronised respiratory efforts.
Discussion
Our results show that in most babies active expiration against the ventilator can be prevented by changing the ventilator setting, either by the use of faster ventilator rates (60 breaths per minute) or more normal I:E ratios (1:1 or less). This may explain the findings in a previous controlled trial which showed a decreased risk of air leak associated with the use of a ventilator rate of 60 breaths per minute compared with 30 breaths per minute.3 Active expiration against the ventilator is an extremely disruptive pattern of interaction, and is certainly a marker of poor ventilator adjustment. In our studies, it did not seem to be a consistent pattern, and was usually accompanied by episodes in which the baby and the ventilator intermittently synchronised to produce large inflations in a chaotic fashion. It seems likely that these excessive and rapid fluctuations in lung volume are more dangerous than consistent active expiration against the ventilator, where tidal exchange is reduced and the transpulmonary pressure change is small. Similar fluctuations, but of smaller magnitude, were seen during the mixed pattern of interaction.
In our study, we made no attempts to study every baby who developed respiratory distress within the first few hours of birth. Our aim was merely to investigate the possibility of controlling babies' patterns of interaction with the ventilator. In this work we have used Draeger Babylog ventilators 
